Background: EPI is one of the most cost-effective public health interventions that have already been identified. Mass vaccination is one of the most effective public health strategies that lead to a dramatic reduction in the incidence of many infectious diseases. This is a descriptive study (ecological exploratory) where data about the status of routine immunization of children under 6 years in 6 selected countries in terms of the routine immunization programs in each country, the coverage and reported cases of vaccine-preventable diseases from 2006 to 2008 were collected assuming that each country is a representative of a Continent; data about the status of Iran were also collected and a comparative study was performed in the next step. It is worth mentioning that selecting these countries was according to health experts to consolidate the data. Collection tools are data of international (WHO and UNICEF) and national organizations of the above countries. In all countries surveyed, triple vaccine, vaccines of polio, hepatitis B, measles, rubella and mumps are part of the routine immunization program for children under the age of 6 years, with the explanation that in South Africa only measles vaccine is injected instead of measles, rubella and mumps vaccines. The coverage rate of the vaccine and other vaccines in Iran was the best compared to other countries. This represents the widespread activity of health care systems of the country in the field of vaccination and tireless efforts of healthcare workers and health centers.
Introduction
Infectious diseases are responsible for a third of all deaths around the world and cause the death of at least 15 million people annually in the world. Of these, more than 5 million are children under the age of 5 years. The most effective way to reduce morbidity and mortality from infections is the immunization of predisposed individuals. Except for the use of safe and healthy water, no further action (even the use of antibiotics) is effective in reducing mortality and population growth [1] .
After the successful eradication of smallpox as one of the greatest achievements in the field of public health, World Health Organization, sought for other activities on the basis of the obtained results, until the expanded immunization program (EPI) was developed in 1974, between 1974 and 1980; other organizations such as UNICEF ran programs for immunization. Vaccines used in the EPI program from 1974 onwards included vaccines for tuberculosis, polio, measles, whooping cough, tetanus and diphtheria toxoids and vaccines of hepatitis, measles, rubella, mumps, measles and yellow fever instead (in countries with local outbreaks of the disease) were added later [1] - [3] .
EPI is one of the most cost-effective public health interventions that have already been identified [3] . Mass vaccination is one of the most effective public health strategies that lead to a dramatic reduction in the incidence of many infectious diseases [4] .
Vaccination is one of the most important public health interventions in the past century that saves lives of millions of people from infectious diseases. 130 annually million children are born and about 30 million of them have no access to vaccines [5] . Childhood vaccinations have major effect on reducing and eliminating most causes of morbidity and mortality among children. Annual monitoring of vaccination coverage levels over time is necessary to determine the low coverage of vaccination [6] . Also the awareness of the vaccination coverage is necessary to formulate strategies to achieve the objectives of the vaccination program, and evaluate the strategies [4] . On the other hand, the vaccination coverage will be considered as the most common performance indicator of immunization program [7] . In fact, immunization coverage is a health output with the final outcome of reducing the incidence of disease [8] .
Despite the low cost of routine childhood immunization, nearly 3 million children continue to die from vaccine-preventable diseases each year. Therefore, achieving and maintaining high levels of immunization coverage should be a priority for all health systems. To monitor the progress of achieving this goal, immunization coverage data should be considered as an indicator of the health system's capacity to provide services to the most vulnerable members of society. Measuring immunization coverage is relatively simple and inexpensive and can lead to valid and reliable results [8] .
Despite the successes achieved, currently about a quarter of children in the world (34 million infants) have not been vaccinated against deadly diseases. The future universal goal of immunization is to create vaccination coverage of 90% at a national level and 80% at a regional level for all children under the age of one year until 2010 (1 and 2) .
This study aimed to compare the expanded immunization programs in Iran and other countries of the world (United States of America, Canada, Australia, Britain, China and South Africa) respecting routine immunization program, the amount of coverage and reported cases of vaccine-preventable diseases since 2006 to 2008.
Materials and Methods
This is a descriptive study (ecological exploratory) where data about the status of routine immunization of children under 6 years in 6 selected countries in terms of the routine immunization programs in each country, the coverage and reported cases of vaccine-preventable diseases from 2006 to 2008 was collected assuming that each country is a representative of a Continent, data about the status of Iran was also collected and a comparative study was performed in the next step. It is worth mentioning that selecting these countries was according to health experts to consolidate the data. Collection tools are data of international (WHO and UNICEF) and national organizations of the above countries.
International organizations also obtain data as follows In addition to the above, in some cases, UNICEF design and implement surveys in countries, finally, The WHO and UNICEF work on matching data collected from the countries at the international level [9] .
The immunization program means the types of vaccines used in immunization programs and their implementation time in the countries.
The coverage means the estimated number of children covered by the country's routine immunization program to the total population of children [9] [10] .
Coverage is usually calculated separately for each antigen and vaccine shot (vaccine No.) [9] . Given that each vaccine shot is following a previous program and, for example the third shot means that the first and second shots have already been received, in this article the coverage of the last vaccination was considered. Selecting the target population is different based on the policy of each country.
The incidence of preventable diseases means the number of reported cases of diseases covered by vaccination (VPDs) on the basis of data for each country reported to the World Health Organization [9].
Results
In all countries surveyed, triple vaccine, vaccines of polio, hepatitis B, measles, rubella and mumps are part of the routine immunization program for children under the age of 6 years, with the explanation that in South Africa only measles vaccine is injected instead of measles, rubella and mumps vaccines. Due to the low prevalence of tuberculosis in developed countries like America, Australia and Canada, the BCG vaccine was evaluated in vaccination programs of other countries.
Varicella vaccine in Australia, America and Canada is part of the routine immunization program. Meningitis, haemophilus and influenza vaccines run in all countries except China and Iran. In China, only Japanese encephalitis and hepatitis A vaccines are inoculated in addition to routine vaccines. Rotavirus vaccine runs in Australia and South Africa ( Table 1) .
The results of Table 2 show that:
In all surveyed countries, the routine program begins at birth except Canada where Hepatitis B vaccine begins in the first touch (it is the most likely that the first touch is at birth).
In all countries, Hepatitis B vaccine is injected at birth. In Iran, China, South Africa and the UK in addition to hepatitis B, BCG vaccine is given as well, and in Iran and South Africa the oral polio vaccine is also administrated at birth.
The hepatitis B vaccination program begins at the time of birth in all target countries except South Africa (at the age of 1.5 months). Second and third doses of hepatitis B are at 2 and 6 months of age in Iran, England and America, at one and 6 months of age in China, at 2.5 and 3.5 months of age in South Africa, at 2 and 4 months of age in Australia and at 1 and 3 months of age in Canada.
Polio vaccine was given in two different ways, OPV and IPV, in different countries. The countries using OPV include Iran (6 doses), South Africa (5 doses) and China (4 doses) and in Canada (5 doses), America, Australia and the United Kingdom (4 doses) IPV was used. In all the countries surveyed, MMR vaccine is injected twice at the ages of 12 months and 6 -4 years, with the exception of South Africa where measles is injected at the ages of 9 months and 18 months, and in China, at the age of 8 months, measles and rubella (MR) as well as Japanese encephalitis and at the age of 18 months, measles, rubella, mumps (MMR) with Japanese encephalitis are administered.
Pneumococcal vaccine, except for China and Iran, in other countries examined is provided in 3 to 4 doses according to Table 1 .
Among the countries studied, the rotavirus vaccine is offered only in South Africa (2 times), Australia and the America (3 times).
Haemophilus influenza is not offered in Iran and China and in other countries is injected in 3 -4 times (See Table 2 ).
Chickenpox Vaccine is injected only in America (in two steps at the ages of 12 -18 months and 4 -6 years) and Canada (in one step at the age of 12 months) and Australia (once in 18 months).
Meningococcal vaccine is not offered in Iran, China, South Africa and America in the immunization program for children and is injected in 1 -3 shots in Australia, Britain and Canada ( Table 2) . 
Discussion
At present, routine vaccination against measles, polio, diphtheria, tetanus, whooping cough and tuberculosis is presented in all developing countries. New vaccines have also added to the basic program which was standard over the years, including hepatitis B vaccine, which has been recommended currently by the World Health Organization to all nations and is offered to infants for 147 of 192 WHO member states. Immunization against Haemophilus influenza type B that is recommended in states according to available resources and the burden of disease is now available in vaccination program of 89 countries [11] .
For example, the vaccine is not included in the EPI program of Thailand and most of the developing Asian countries, because the relatively low burden of disease [12] , that in the results of the present study, Haemophilus influenza vaccine is not implemented in the same approach.
WHO recommended vaccines relevant to diseases in routine program for people living in areas with high risk of vaccine-preventable diseases has [13] . According to comparisons performed in the countries of our study, Japanese encephalitis and hepatitis A vaccines were prescribed to children only in China.
Varicella vaccine in Australia, America and Canada is part of the routine program, Meningitis Vaccine runs in China, Australia and the UK. Pneumococcal vaccine runs in South Africa, England, Canada and America and rotavirus vaccine is offered in the United States, Australia and South Africa. Availability to new additional vaccines and supportive technologies to further reduce the burden of infectious diseases will be effective until 2015, especially for countries that have been most affected by these diseases [14] . In studied developed countries (America, Australia and Canada) probably due to the uncommon cases of tuberculosis, BCG vaccine is not included in their routine program.
Vaccination action plan recommended by WHO for all children is the administration of one dose of BCG, three doses of DTP vaccine, three doses of OPV or IPV, three doses of hepatitis B, one dose of measles or with rubella and mumps. Three doses of Haemophilus influenza vaccine are also recommended [13] .
Although the recommended WHO program for the administration of triple vaccine is at three different stages (usually at the ages of 6, 10 and 14 weeks), this case is different from one country to another. Developing countries such as Africa, South Asia and East Asia follow the program. A four-step program that is also coupled with a reminder in the second or third year of life runs in European countries, while the five-step program, along with 2 reminders runs in Latin America [8] . In the countries of our study, Australia and the United Kingdom follow the 4-step program and Canada, America, South Africa, China and Iran follow the 5-step program of DTP vaccine administration.
Some countries use the killed injectable polio vaccine (IPV) and others use oral polio vaccines (OPV) containing live virus. Among the countries of our study, Canada, America, Australia and the United Kingdom use IPV and Iran, South Africa and China use OPV.
Vaccine providers should report all observed cases of vaccine-preventable diseases. Disease surveillance systems are essential tools for studying the effectiveness of health systems for the following reasons: 1) An early awareness of disease outbreak; 2) providing essential information for the management of immunization programs, accordingly strengthening the surveillance systems is vital as part of the expanded immunization program [8] , but despite the ongoing efforts to develop disease surveillance systems, many countries were encountered challenges in detection, diagnosis and proper reporting of infectious diseases, because of the remoteness of communities, lack of transport and communication infrastructure, shortage of skilled workers in healthcare and laboratory facility in order to ensure a correct diagnosis and in many developing regions due to lack of access to laboratory testing, disease reporting has been merely made on the basis of the clinical signs and symptoms diagnosis. Therefore, the number of reported cases cannot be used to indicate the amount of effort or progress of a particular country in disease control or to determine the burden of disease in countries [15] .
As Table 3 shows reported cases of disease it should be considered that such cases are not valuable information in terms of quality and reliability, comparability and true representation, due to the high diversity.
On the other hand, the choice of diseases available was solely based on the data available. The numbers are not an index for the relative risk of diseases and the quality of disease reports in studied countries. These numbers need to be interpreted according to the epidemiological patterns of diseases and how to collect data related to the disease in each country. Table 4 shows the percentage of estimated vaccination coverage. Assessing levels of vaccination coverage in the community is an important strategy to improve vaccination coverage rates [16] .
Data on immunization coverage are used for various purposes: monitoring vaccination services at local, national and international levels, guidelines for the eradication, elimination and control of vaccine-preventable diseases, identifying areas of weakness in the system that may need additional resources and focused attention and making decisions about entering new vaccine into the program [17] [13] .
One of the third Millennium Goals by 2010 is to ensure full immunization of children under the age of one year with national coverage of 90% and minimum regional coverage of 80% [18] . That, all studied countries have achieved this goal, except South Africa.
The coverage levels of the third dose of DTP vaccine (DTP 3 ), which is injected at the age of 12 -23 months, are used as the best and most common indicator of health system performance and how to monitor immunization coverage levels [8] [9] [19] .
In Britain, America and Canada, the coverage rate of BCG vaccination has not been reported, however, in America and Canada the BCG vaccine is not included in their routine program, but it is available in the routine immunization program of England, however, immunization coverage rates have been reported, that may be because in most countries BCG vaccine is administrated immediately or shortly after birth in hospital by hospital personnel, thus the coverage rate is not reported, regularly [9].
Conclusion
As can be seen in Table 4 , the coverage rate of the vaccine (DTP 3 ) and other vaccines in Iran was the best compared to other countries. This represents the widespread activity of health care systems of the country in the field of vaccination and tireless efforts of healthcare workers and health centers.
